Background: While yoga can improve health-related variables and health behavior, 24 different yoga styles and practice components appear to be associated with specific 25 health outcomes. The aim of this study was to explore the connection between yoga 26 use, health, and health behaviors across different yoga styles. 27 Methods: A cross-sectional anonymous online survey (n=1,702; 88.9% female; 28 93.3% German nationality; mean age 47.2±10.8 years; 58.2% yoga teachers) 29 assessed yoga practice characteristics, health-related variables and health behavior. 30 The survey was distributed in Germany only but not limited to German participants. 31 Results: Ashtanga yoga (15.7%), Hatha yoga (14.2%), and Sivananda yoga (22.4%) 32
Introduction
According to a 2014 survey, an estimated 19.4% of the population in Germany 72 practised yoga or were interested in commencing yoga practice with the main 73 reasons for practicing yoga being to improve physical and mental health conditions 74 and to increase physical and mental performance. 9 Surveys conducted on the 75 characteristics of yoga practitioners and yoga's influence on health in the US and 76 Australia suggest people with health conditions practice yoga and derive benefit. 4,10-14
77
In a national survey in Australia the majority of respondents reported practicing yoga 78 to manage a health issue or medical condition; and 53.3% respondents perceived 79 their condition as improving due to their yoga practice. 4
80
A survey of US individuals practicing Iyengar yoga found that 90.5% of participants 81 reporting a chronic or serious health condition agreed or strongly agreed that their 82 health improved as a result of yoga practice. 13 This survey found associations 83 between different components of yoga practice and specific health outcomes or 84 health behaviors with different yoga practice patterns influencing the practice's health 85 benefits, at least for this specific yoga style. Specifically, the frequency of home 86 practice was associated with mindfulness, subjective well-being, body mass index, 87 fruit and vegetable consumption, vegetarian status, sleep, and fatigue; and each 88 component of yoga practice (different categories of physical poses, breath work, 89 meditation, and philosophy study) were associated with at least one health outcome. 90 While these associations of different practice patterns and users' characteristics with 91 specific health variables are important, the applicability beyond the specific yoga 92 style studied remains unclear. In response, the research reported here examines the 93 associations of yoga practice characteristics (components, intensity and the specific 94 yoga style employed) with health and health behaviors across different yoga styles.
Conference Germany as well as through Facebook. A total of 4 yoga teachers' 120 associations, 3 congress organizers, and 145 yoga studios were contacted by email 121 and asked to send the link of the survey to their members or customers. Calls were 122 posted on Facebook yoga groups. All participants aged 18 years or older who 123 currently practiced yoga were eligible for the survey. It was not checked whether non- 124 German yoga practitioners participated. Both yoga teachers and other yoga 125 practitioners were eligible. 126 Yoga practice characteristics 127 Questions on yoga practice characteristics were modelled after prior surveys on yoga 128 and health. 9, 12, 13 The questions were not pilot tested, and face validity was not 129 assessed. Participants indicated whether they were certified yoga teachers or not, 130 which yoga style they were primarily practicing (only one style could be chosen), 131 what additional styles they practiced, whether they used props (such as belts, blocks 132 or blankets) during their yoga practice, and how long ago they had started practicing 133 yoga. Participants were further questioned as to whether they were practicing at yoga 134 classes, at home after being trained by a yoga teacher (repeating what they learned 135 in class) or at home without prior training by a yoga teacher (self-study), and/or 136 elsewhere (multiple answers could be chosen status was not within its focus and therefore not assessed. Participants were asked 170 whether they consumed meat or poultry, fish, eggs or dairy products; participants 171 were then classified as vegan (no meat, fish, eggs, or dairy products), vegetarian (no 172 meat or fish but eggs and/or dairy products), pescetarian (no meat but fish, with or 173 without consumption of eggs and/or dairy products), or omnivore (meat, with or 174 without consumption of fish, eggs and/or dairy products). 
221
Health characteristics and health behavior are given in table 1. While 33% of participants 222 were suffering from one or more chronic illnesses, 96% indicated their health status to be 223 good, very good, or excellent, and 88% rated their current health status to be somewhat or 224 much better than before they had started practicing yoga. 10% and 9% of participants were 225 regularly consuming alcohol and smoking, respectively, and 29% indicated they did not eat 226 meat, poultry or fish (Table 1) . 227 228
Associations of yoga practice with health status 229
Associations are given in Tables 3 and 4 . Controlling for age, gender, marital status, 230 education, employment, and chronic illness, yoga teachers had 3.5 times the odds of having 231 good to excellent health status than non-yoga teachers. Controlling for age, gender, marital 232 status, education, employment, and chronic illness, participants who had started practicing yoga between 40 and 64 years of age health status had 3.0 to 5.9 times the odds of reporting 234 improved health than those who had started practice earlies. Improvements were further 235 associated with higher practice frequency of yoga poses (Table 4) . Controlling for age, 236 gender, marital status, education, employment, and chronic illness, all dimensions of quality 237 of life were higher in yoga teachers except for environmental well-being; and all dimensions 238 increased with increasing practice frequency of yoga poses except for social well-being 239 which was associated with frequency of yoga philosophy study. Psychological well-being was 240 better in participants whose primary yoga style was Iyengar yoga and those who were 241
repeating at home what they had learned in yoga classes; environmental well-being was 242 higher in those whose primary yoga style was the Krishnamacharya tradition / Viniyoga. 243
Controlling for age, gender, marital status, education, employment, and chronic illness, sleep 244 quality and fatigue were better in yoga teachers and associated with frequency of practice of 245 yoga poses; lower fatigue was further associated with the practice of Power Yoga as a 246 primary yoga style and higher frequency of yoga philosophy study. Controlling for age, 247 gender, marital status, education, employment, and chronic illness, body mass index was 248 negatively associated with frequency of yoga poses practice, and was lower in yoga teachers 249 but higher in those who were practicing Kundalini yoga as their primary yoga style. 250
Controlling for age, gender, marital status, education, employment, and chronic illness, 251 mindfulness was positively associated with Sivananda yoga practice as their primary yoga 252 style, self-study of yoga at home, and practice frequency of yoga poses, meditation, and 253 yoga philosophy, and negatively with the use of props during yoga practice and yoga practice 254 in yoga classes (Table 5) . 255
Associations of yoga practice with health behavior 256
Associations are given in Tables 3 and 4 . Controlling for age, gender, marital status, 257 education, employment, and chronic illness, yoga teachers 0.55 times the odds of smoking 258 and 0.68 times the odds of consuming alcohol regularly compared to non-yoga teachers. 259
Regular alcohol consumption was further negatively associated with higher frequency of 260 yoga philosophy practice. . Controlling for age, gender, marital status, education, employment, and chronic illness, those participants who were practicing Ashtanga Yoga (2.1 262 times the odds compared to those using another yoga style than those mentioned here), 263
Iyengar Yoga (1.9 times the odds), Kundalini Yoga (1.8 times the odds) or Sivananda Yoga / 264
Yoga Vidya (2.5 times the odds)as their primary yoga style were more likely to be 265 vegetarians or vegans. Being a vegetarian or vegan was further associated with self-study of 266 yoga at home and with higher practice frequency of breathing exercises, meditation, and 267 yoga philosophy (Table 3) . Controlling for age, gender, marital status, education, 268 employment, and chronic illness, weekly frequency of non-yoga exercise was positively 269 associated with practicing Power Yoga as a primary yoga style and with higher practice 270 frequency of yoga poses (Table 4) . 271 272 
Discussion
A main finding of this survey is that yoga practitioners generally enjoy a relatively good 279 health with 96.1% reporting good, very good or excellent overall health, and 87.7% reporting 280 improved health since commencing yoga. This is in line with earlier surveys in the general 281 population and in patients with chronic diseases where yoga practitioners were more likely 282 to report a good to excellent health status than non-users. 11,24 Also, BMI in our sample was 283 lower than the German norm. 25 A possible explanation for this good overall health in yoga 284 practitioners might be that they also, overall, reported a health-promoting lifestyle:
285 compared to the German norm, 26,27 the proportion of vegetarians or vegans among German 286 yoga practitioners participating in our survey was more than 6 times higher than in the 287 general German population and the proportion of smokers was less than half. We need to 288 remain mindful that women and those possessing a higher level of education are more likely 289 to a vegetarian diet to be non-smokers, and that the predominance of females and higher 290 educated individuals in the specific sample of our survey may partly (but not completely) 291 explain the higher proportions of vegetarians and non-smokers in the survey compared to the 292 German norm. Compared to a US survey on Iyengar yoga practitioners, 13 German yoga 293 practitioners in our survey were more likely to be vegetarians but also more often smoked 294 probably reflecting a different likelihood to follow these health behaviors in the two countries' 295 general population. 26-29 296 Our analyses show positive health behaviors such as alcohol abstinence and adopting a 297 vegetarian or vegan diet were commonly associated with higher frequency of yoga 298 philosophy study. The ethical guidelines or 'restraints' provided in yoga philosophy include 299 recommending behavior that does not hurt oneself or others. 2 This so-called 'ahimsa' is 300 referred to as non-violence against all living being -including animals but also the yoga 301 practitioners themselves. 2 Based on these guidelines, several yoga traditions purport the 302 following a vegetarian diet as an ethical and health necessity to practice yoga and view 303 eating meat as inducing animal suffering. 30, 31 Other behaviors potentially endangering 304 oneself or others, such as alcohol consumption, which are also thought to interfere with 305 mental yoga exercises, are also often viewed by yoga teachers and users as incompatible with yoga practice. 31 Overall, a generally healthy lifestyle is frequently recommended in 307 addition to formal yoga exercises; 30,32 and yoga practitioners have been shown to more often 308 follow a vegetarian or vegan diet and to exercise than yoga non-users. 33 It needs to be kept 309 in mind that due to the cross-sectional nature of this survey, the interpretation that individuals 310 with a healthy lifestyle feel attracted to yoga practice is also possible. 311
Our research shows the only health behavior that was not associated with yoga philosophy 312 study was exercising time (besides practicing yoga). Exercise time was associated with using 313 power yoga as a primary yoga style and with more frequent yoga pose practice (i.e. with a 314 likely conceptualization of yoga mainly as a physical practice). This can be interpreted as 315 either power yoga practitioners being attracted to other exercise, regular exercisers being 316 attracted to power yoga or both variables being influence by a non-tested third variable. 317
318
Frequency of yoga posture practice was also a predictor for health variables in our study. 319 There are at least two possible interpretation for this finding: i) yoga postures might be an 320 important mechanism by which yoga improves both physical and mental health in yoga 321 practitioners; or ii) given the cross-sectional nature of our survey, this finding can also be 322 interpreted as physical and mental health constituting a stronger prerequisite for practicing 323 yoga postures than for practicing any other yoga components. 324
325
The single most important independent predictor of almost all health variables in our study 326 was having the status of a yoga teacher. This is interesting as it cannot be explained by age 327 or the more intensive practice yoga teachers are likely to follow (this was controlled for in the 328 regression analyses). Due to the cross-sectional nature of our analysis, it is not clear whether 329 being a yoga teacher per se is beneficial for health because it involves a stronger immersion 330 in yoga 34 and a stronger influence of yoga on overall lifestyle, or whether this finding simply 331 reflects a possibility that healthy individual are more likely to become yoga teachers. 332
Interestingly, our analyses show that improvement in overall health since practising yoga was 334 most common in individuals who were middle-aged (40-64 years old) when they commenced 335 practice. As such, it may be that commencing yoga in middle age can contribute to reducing 336 the age-related health decline typically starting around this age. 5 On the other hand, this 337 finding might also be partly explained by the tendency to self-report better subjective health 338 with increasing age. 35 339
Our analysis found a few indictors of different health categories being uniquely influenced by 340 specific yoga styles: Ashtanga, Iyengar and Sivananda yoga practitioners were more likely to 341 be vegetarians; Iyengar yogis had higher psychological quality of life, Viniyogis had higher 342 environmental quality of life; body mass index was higher in Kundalini yogis; mindfulness 343 was higher in Sivananda yogis; and fatigue was lower and exercise frequency higher in 344
Power yogis. While it is a common finding in clinical trials that yoga can increase quality of 345 life and mindfulness, 36 and decrease obesity, 37,38 and fatigue, 39 there currently is no 346 suggestion from clinical trials that the various yoga styles differ in their effectiveness. 40 Our 347 survey is the first to show differential associations of different yoga styles with specific health 348 dimensions. Importantly, except for a slightly higher BMI in Kundalini yoga practitioners (the 349 direction of this association of course is not clear), no other associations of specific yoga 350 styles with negative health outcomes were observed. This can be interpreted as yoga not 351 being associated with serious detrimental effects but more with positive effects on health. 3,41 352
Our survey has a number of limitations. As an anonymous retrospective online survey, it 353 remains unclear whether the results were distorted by social desirability, memory bias or 354 other sources of bias. In addition, since a snowball system was used for recruitment, the 355 response rate cannot be determined and possibly due to the recruitment via yoga teacher 356 associations, professional yoga teachers were overrepresented in our sample meaning that 357 this was not representative to yoga practitioners. The survey did not assess race and 358 ethnicity because these are difficult topics in Germany. The exact meaning of the yoga 359 practice components were not explained to the participants because it was expected that 360 they are common concepts in yoga. Nevertheless, there might have been differing interpretations of these categories in different practitioners. Questions on physical activity 362 and alcohol consumption were not based on validated instruments. Therefore, the findings 363 on these health behaviors might be less reliable than those on the other health-related 364 variables. Finally, the cross-sectional nature of our survey precludes any causal 365 interpretations of the study findings. 366
In conclusion, our study found that yoga practitioners generally have a good overall health 367 and a healthy lifestyle. The various yoga styles differ in their associations with specific health 368 variables. While health variables are mainly associated with the frequency of practice of yoga 369 postures, health behaviors are also associated with the frequency of study of yoga 370 philosophy. Longitudinal studies are needed to assess the causality of this associations. 371
Informed consent: Informed consent was obtained from all individual participants included 387 in the study. 388
